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Kazuo Oginuma* & Ryuso Tanaka** : Karyomorphological 
studies on three species of Myrica 
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Of the member of Myrica two species are known to occur native in Japan. 
Myrica rubra occurs commonly in evergreen broad-leaved forests of warm tem¬ 
perate regions of Japan and also in North Korea, China and Formosa. M. gale 
var. tomentosa grows in moors in high lands of Honshu and Hokkaido of Japan 
(Ohwi 1978, Kitamura & Murata 1979) and is distributed in East Siberia, the 
Kuriles and Sakhalin. The genus Myrica is regarded as one of the groups 
belonging to Amentiferae and has been studied systematically to elucidate the 
origin of apetalous dicotyledon. Though the chromosome numbers have been 
reported in some species of the genus, further karyomorphological studies on 
the genus are needed to make clear the interrelationships among species of the 
genus Myrica. 

The present study deals with karyotype analysis of two Japanese species 
of Myrica, in comparison with M. cerifera from North America and M. gale 
var. gale from Europe. 

Materials and methods Two plants of Myrica rubra Sieb. et Zucc. were 
collected from Miyajima Is. in Hiroshima Pref. and Kochi City in Kochi Pref. 
One plant of M. gale L. var. tomentosa C. DC. was collected from Sarobetsu 
Moor in Hokkaido Dist. That of M. cerifera L., North American species, was 
obtained from the Hiroshima Botanical Garden. Seeds of M. gale L. var. gale 
were obtained from the Dahlem Botanical Garden in West Germany, and they 
were germinated in the experimental garden of the Faculty of Science, Hiro¬ 
shima University. The materials and their sources were listed in Tab. 1. For 
the taxonomical treatment of the Japanese materials the opinion of Ohwi (1978) 
was followed in the present study. 

For the observations of somatic chromosomes, the young leaves of shoot 
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Tab. 1. Chromosome numbers and 

sources of Myrica 

investigated. 

Taxa 

Sources 

No. of 
plants 
observed 

Present 

counts 

2n 

Previous reports 
2n(n) 

M. rubra Sieb. et 

Miyajima Is., 

1 

16 

(8) 

Sugiura ’27 

Zucc. 

Hiroshima Pref. 






Kochi City, Kochi 

1 

16 




Pref. 





M. gale L. var. 

Sarobetsu, 

1 

48 

48 

Sokolovskaya 

tomentosa C. DC. 

Hokkaido Dist. 




’60 





96 

Love & Love 






’75 

M. cerifera L. 

Hiroshima Bot. Gar. 

1 

16 

16 

Stokes ’37 

M. gale L. var. gale 

Dahlem Bot. Gar., 

1 

48 

(24) 

Hagerup ’41 


West Germany 



96 

Taylor & 






Mulligan ’68 


apex were used. The treatment for preparation was made by the method of 
Tanaka & Oginuma (1980). 

Observations Many mitotic cell divisions were observed in the young leaves. 
Observations of resting and mitotic chromosomes were carried out in the epi¬ 
dermal cells and meristematic cells of young leaves, respectively. 

1) Myrica rubra Sieb. et Zucc. Chromosomes in the resting nuclei formed 
chromatin threads, many chromomeric granules and several chromocentral blocks 
scattered in nuclear space. The chromocentral blocks varied in number from 12 
to 8 per nucleus, and were ellipsoidal or round in shape with about 0.6 ^m-0.3 gm 
in the major axis. The surface of chromocentral blocks was not clearly delimited 
(Fig.lA). The morphology of chromosomes at resting stage was categorized 
to be the simple chromocenter type defined by Tanaka (1971, 1980). 

At mitotic metaphase the chromosomes were counted to be 2n = 16 in two 
plants. This confirmed the previous report (Sugiura 1927). The longest chro¬ 
mosome of the complement was about 2.3 ^m, and the shortest was about 1.4 
fim. The length variation from the longest chromosome to the shortest of the 
complement was gradual. The centromeres of all chromosomes of the com¬ 
plement were found to be located in median position (Figs. IB, 2A, B). The 
chromosome complement showed the symmetric karyotype in arm ratio. The 
chromosome with secondary constriction was not observed. 
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Fig. 1. Somatic chromosomes in four taxa of Myrica at resting stage (A, C, E, G) and at mitotic 
metaphase (B, D, F, H). A, B: M. rubra (2n = 16). C, D: M. gale var. tomentosa (2n = 48). 
E, F: M. cerifera (2n = 16). G, H: M. gale var. gale (2n = 48). Bar indicates 2,0m. 


2) M. gale L. var. tomentosa C. DC. The morphological characteristics of 
chromosomes at resting stage was found to be similar to that of the previous 
species, except the high number of chromocentral blocks from 14 to 12 per 
nucleus (Fig. 1C), and thus it belongs to the simple chromocenter type as 
seen in the foregoing species. 

At metaphase the chromosomes were 2n=48. This confirmed the previous 
report of Sokolovskaya (1960). The longest chromosome was about 1.1 ^m and 
the shortest was about 0.5 ^m. The chromosomes of the complement showed 
the gradual variation in length. Large and medium-sized chromosomes of the 
complement had the centromere situated in median position (Fig. ID). The 
chromosome with secondary constriction was not observed. 

3) M. cerifera L. The morphological characteristics of resting stage (Fig. 
IE) resembled those of M. rubra described in entry 1. Hence, the morphology 
of the resting chromosomes was categorized to be the simple chromocenter type. 

Chromosomes at metaphase were 2n = 16, the number of which confirmed 
the previous report (Stocks 1937). The variation of chromosome length and 
the position of the centromere resembled those of M. rubra. However, secondary 
constrictions were observed in the proximal regions of short arms of a pair of 
the longest chromosomes (Figs. IF, 2C, D). 

4) M. gale L.- var. gale. The morphological characteristics of the resting 
stage (Fig. 1G) were similar to those of M. gale var. tomentosa described in 
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Fig. 2. Photomicrographs (A, C, E) and drawing (B, D, F) of somatic chromosomes at 
mitotic metaphase in three species of Myrica. A, B: M. rubra (2n = 16). C, D: M. 
cerifera (2n=16). E, F: M. gale var. gale (2n=48). 


entry 2, and the morphology of the resting chromosomes was categorized to be 
the simple chromocenter type. 

Chromosomes at metaphase were 2n=48, the number of which confirmed 
the previous report (Hagerup 1941). The variation of chromosome length and 
the position of the centromere (Figs. 1H, 2E, F) resembled those of M. gale. 
var. tomentosa. 

Discussion The genus Myrica consists of about 56 species (Melchior 1964, 
Cronquist 1980, and others). Among the species, the chromosome numbers 
have been reported to be 2n = l6, 2n=48 and 2n = 96 in ten species, indicating 
that there is the polyploid series with the basic number x=8 in Myrica, i.e., 
2n = 16 is diploid, 2n=48 is hexaploid and 2n = 96 is dodecaploid. In the present 


— 26 




June 1987 


Journ. Jap. Bot. Vol. 62 No. 6 


187 


study both M. rubra and M. cerifera were found to be diploid with 2n = 16, 
both M. gale var. tomentosa and var. gale were found to be hexaploid with 
2n=48. However, 2n = 96 in M. gale var. tomentosa (Love & Love 1975) and 
var. gale (Taylor & Mulligan 1968) has been reported. This indicates that an 
intraspecific polyploidy occurs in M. gale. 

From the karyomorphological view point, the two diploid species, M. rubra 
of Japan (Fig. 2A, B) and M. cerifera from North America (Fig. 2C, D), are 
considered to be related in respect to the morphology of metaphase chromosomes 
with the exception of chromosomes with secondary constriction observed only 
in M. cerifera. In hexaploid species, M. gale var. gale from Europe, chromo¬ 
somes of the complement varied gradually in length and had the median cen¬ 
tromere. Secondary constriction was not observed in this species (Fig. 2D, F). 
Japanese hexaploid, M. gale var. tomentosa showed almost the same karyotype 
as that of M. gale var. gale. In addition to this, the resting chromosomes of 
four taxa were observed to be the same simple chromocenter type with several 
ellipsoidal or round chromocenters. In respect to the presence of the chromo¬ 
somes with secondary constriction, there has been karyomorphological differen¬ 
tiation between the North American diploid species M. cerifera and the Japaeese 
diploid species M. rubra. Both Japanese hexaploid M. gale var. tomentosa and 
European hexaploid M. gale var. gale seem to be derived from such diploid 
plant as M. rubra which has the chromosome complement without secondary 
constriction, because there was no secondarily constricted chromosomes in the 
two hexaploids species. 
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